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PIAGET HAS PROPOSED THAT THE CONCEPT OF NUMBER IS 
PREDICATED ON THE CONCEPT OF CONSERVATION OF SUBSTANCE--THAT 
IS, THE CONCEPT THAT THE AMOUNT OR NUMBER REMAINS THE SAME 
DESPITE SPATIAL REARRANGEMENTS. BECAUSE OF THE CURRENT 
emphasis on revision of mathematics CURRICULUM AND OF THE 
APPARENT VALUE OF NUMBER TRAINING TO PRESCHOOL DISADVANTAGED 
CHILDREN, THIS STUDY WAS CREATED TO INVESTIGATE (1) WHETHER 
TRAINING PROGRAMS CAN EFFECTIVELY TEACH 3- TO 6-YEAR-OLD 
CHILDREN THE CONCEPT OF CONSERVATION OF SUBSTANCE, AND (2) IF 
SO, WHETHER SOME TRAINING PROCEDURES ARE MORE EFFECTIVE WITH 
CERTAIN POPULATIONS THAN OTHER PROCEDURES. ACCORDING TO 
PIAGET, TRAINING PROGRAMS ALONE ARE NOT SUFFICIENT TO TEACH 
CHILDREN THE CONSERVATION CONCEPT. ALL OF THE ACTIVITIES C>F A 
CHILD, HIS GRADUAL INTELLECTUAL DEVELOPMENT, LEAD TO THE 
ACQUISITION OF THE CONCEPT. TO INVESTIGATE PIAGET'S IDEAS ON 
THE FORMATION OF THE CONCEPT OF CONSERVATION C*F SUBSTANCE, 

416 Children of ages three to six and of varied socioeconomic 

LEVELS WERE ADMINISTERED ONE OF FOUR TRAINING PROCEDURES 
AFTER A PRETEST. THE FOUR TRAINING PROCEDURES USED WERE (1) 
SMEDSLUND'S COGNITIVE CONFLICT METHOD, (2) SIGEL'S MULTIPLE 
CLASSIFICATION METHOD, (3) BEILIN'S VERBAL RULE INSTRUCTION 
METHOD, AND (4) BRUNER'S LANGUAGE ACTIVATION METH'DD. AT THREE 
TIME INTERVALS AFTER THIS TRAINING PERIOD, POSTTESTS WERE 
ADMINISTERED TO ASCERTAIN THE QUALITY AND EXTENT OF THE 
CHILD'S learning OF THE CONCEPT. THE CONCLUSION REACHED FROM 
COMPARING THE TEST RESULTS FOR THE FOUR TRAINING GROUPS TO 
THE RESULTS FROM A CONTROL GROUP WAS THAT THE TRAINING 
PROCEDURES, ALONE, WERE INEFFECTIVE, REGARDLESS OF THE 
POPULATION TYPE, IN TEACHING THE CHILDREN THE 
CONSERVATION-OF-SUBSTANCE CONCEPT. (WD) 
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Number Training Techniques 
and their lilffects on Different Populations 



Increased emphasis on revision of mathematics curriculum, 
coupled with the apparent beneficial value of pre-school number 
training for disadvantaged children, has led to a controversy 
over the most appropriate time to teach the concept of number. 
Accordingly, a renewed interest in Piaget *s experiments on the 
child’s conception of number has been demonstrated. 

Piaget declares that the concept of number is predicated 
on the concept of conservation of substance. The attainment 
of the concept of conservation of substance enables the child 
to recognize that the ’’amount" or "number" remains the same 
despite spatial rearr«mgements. The folloi^ing description is 
an example of a Piagetian conservation of substance task, A 
child is confronted with two identical containers of liquid. 
After the child is convinced that the amount of liquid in both 
is the same, the contents from one of the containers is poured 
into three other containers. The child is then questioned as 
to the equality of the amount of liquid in the three containers 
and the amount in the original container, A child is said to 
have attained the concept of conservation of substance when he 
recognizes that the amounts are the same and he is able to ex- 
plain why. On the other hand, if the child responds that the 
amounts are different, then it is said that he has not attained 
the concept of conservation of substance. 

Piaget maintains that specific training or teaching plays 
liutle or no role in the acquisition of the concept. He sug- 
gests that the child attains the concept of conservation of 
substance by interaction with his "total" environment. On the 
other hand, the advocates of early intervention programs (Pro- 
ject Head Start, etc.) maintain that such programs improve the 
child’s intellectual development* They suggest that this in- 
tellectual development will result in a corresponding improve- 
ment in academic achievement and school success. More speci- 
fically, they contend that the acceleration of number develop- 
ment, a dimension of intellectual development, has obvious 
irr^jlications for success in later number work. In support 
of this contention, Almy et al (1966, p,8U) have demonstrated 
that children who conserve at an early age do better in begin- 
ning reading and arithmetic than those children who are non- 
conservers, 

Reissman (1962) further maintains that although the goals 
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of various pre-school programs or training procedures may 
be the same, some approaches to improving intellectual de- 
velopment (number development) may be more successful than 
others# Specifically, he suggests that those training pro- 
cedures which rely more on concrete, manipulative and non- 
verbal techniques may be more effective with disadvantaged 
children than those which do not# 

It appears that the work of Beilin (1966), Bruner (1961i), 
Sigel (1966) and Smedslund (1961) would tend to support the ad- 
vocates of early intervention programs# Each has devised train- 
ing procedures to induce or teach the concept of conservation, 
of^substance, a pre-number concept# Interestingly, however, 
none of these investigators suggest that a particular kind of 
training procedure may be more successful with one population 
in contrast to another population. These researchers seem to 
imply that one can induce or teach the concept of conservation 
to the child regardless of the population from which they come# 

Because there are theoretical reasons for believing that 
the concept of conservation of substance is relevant to a 
child's number development, the question first arises as to 
whether or not children can be taught the concept of conserva- 
tion of substance# And secondly, whether some training proce- 
dures are more effective with certain populations than other 
training procedures# 



Theory : 

To ansT/Ter the first question, perhaps an examination of 
Piagetian theory is appropriate. Acqusition of the concept 
of conservation of substance implies a modification of the 
child's intellectual structure. According to Piaget, this 
modification occurs as a consequence of all of the child's 
activity in contrast to specific short term training# All of 
the child's activity refers to two kinds of experiences: 
physical and logical mathematical* Whereas physical experiences 
provide knowledge through the child's manipulation of the ob- 
jects (i.e., playing with chips), logical mathematical ex- 
periences result in knowledge acquired as a consequence of 
manipulation (i#e#, awareness that two rows of six chips 
each have the same number despite rearrangement)# 

It is apparent that physical eaqseriences may be attained 
through short-term exposure and are a necessary condition for 
the acquisition of concepts. However, logical-mathematical ex- 
periences require a longer period of time to attain because 
the child must now be concerned not simply with the objects but 
rather with the relationships between the objects# 
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Awareness of such relationships requires an intellectual 
structure which has developed beyond the ego-centric mode of 
cognition. Such development allows the child to move from de- 
pendence solely on a perceptual field of physical e^qjerience to 
the ability to adopt several perspectives or points of view# 

The ability to coordinate several points of view or position 
constitutes logical -mathematical experiences# Logical-mathe- 
matical e3q)eriences are derived primarily from social inter- 
action which provides the cognitive conflict necessary for the 
development of concepts# 

Accordingly, recognition of the relationships of the logi- 
cal-mathematical experiences cannot be acquired or induced in 
short term training as socialization is needed# Such train- 
ing which appears to provide primarily physical experience vio- 
lates the dual nature of the Piagetian notion of ''all” the 
child* s activity# ^fith reference to conservation, p\irely 
physical experiences leads to what Flavell calls the hollow 
core of conservation# 

Obviously, if these relationships are acquired over a per- 
period of time, the contention that training on a few specific 
tasks for a short period would induce conservation is as spe<— 
cious as the argument that specific training on a limited num- 
ber of tasks from I#Q# tests would improve intelligence# In- 
creased performance on these I#Q# tests as a consequence of 
training does not imply increased intelligence# So, too, 
specific training on conservation tasks does not guarantee the 
acquisition of the concept of conservation. 

Since Piagetian theory suggests that training procedures 
in general are not effective, the answer to the question whether 
certain procedures are more effective with different populations 
appears evident# Piagetian theory makes no claim that one kind 
of social interaction is superior to another# Consequently, this 
implies that regardless of the population, training will be un- 
successful# 

Although Piagetian theory and specific training are incom- 
patible, some of the literature reported below, hoi-jever, sug- 
gests that intellectual structures can be modified over a rela- 
tively short period of time. The major problem of this study, 
then, is to provide more evidence on the question of whether 
or not mental structures can be modified over a relatively short 
period of time utilizing a diverse population# 

Related Literatures 



The literature appears equivocal as to the feasibility of 
inducing the concept of conservation. Consistent with Piagetian 



theory, ^^ohlwill (I960) has been unsuccessful in inducing 
conservation of number utilizing a sample of middle class 
kindergarten children. Similarly, Beilin and Franklin 
(1962), utilizing a sairple of middle class first graders, 
have been unsuccessful in inducing conservation of area. 

Prager (1966), using her class of Project Head Start pre- 
schoolers, was unable to induce conservation of substance. 

Hermelstein et al (1967) > using a sample of low-middle in- 
come kindergarten children was mable to induce the concept 
of conservation employing a variety of procedures. These 
studies suggest that regardless of the kind of conservation 
that one tries to induce with diverse populations, that in 
general, such training is not successliil. 

In testing for the presence of conservation, rather than 
attempting to induce it, Hermelstein (196?) found no difference 
in performance on conservation of substance tasks between those 
children who had formal schooling and those who did not in 
Prince Edward County, Virginia. Similarly, Goodenow*s (1966) 
study in Hong Kong and Priced Williams (1961) study with 
African bush children indicate no difference in performance 
on conservation of substance tasks between children who had and 
those who had not received formal schooling. Summarizing the 
the other existing literature on conservation, Almy et al 
(1966, pr. 3^) states that on the whole, that the bulk of rep- 
lication studies supports the notion that the child *s ability 
to conserve quantity and number is arrived at gradually. 

These studies suggest that ” specific” training in general, 
formal schooling in particular do not necessarily modify in- 
tellectual structures. And more ^ecifically, they imply that 
such training may be of limited utility over a wide range of 
populations. 

On the other hand, although Smedslund reports negative re- 
sults in attempting to induce conservation of weight^in another stuc^ 
(1961c) in which he introduces the idea of cognitive conflict, 
Smedslund appears to have had some success in inducing the con- 
cept of conservation of substance. Similarly, Gruen (1965), 
employing a cognitive conflict technique, induced the concept 
of conservation of substance. Bruner (196U) also reports suc- 
cess in inducing the concept of conservation of substance but 
by a language activation techniqiie rather than a cognitive con- 
flict technique. Utilizing a somewhat similar technique to cog- 
nitive conflict, Wallach and Sprott (196Ii) and Wallach et al(1967) 

’ duced number conservation by reversibility training. Employ- 
still another technique, verbal rule instruction, Beilin 
(1966) reports some success in inducing conservation of length. 

And finally, Roeper and Sigel (1966), en^Jloying a technique 
which incorporates aspects of the techniques described above. 



report success in inducing the concept of conservation of sub- 
stance. In particular, Roeper and Sigel (1966) maintain that 
training in multiple labeling, multiple classification, multiple 
relations, and reversibility will facilitate acquisition of the 
concept of conservation of substance* 

It should be noted that the studies which claim success 
in inducing conservation, all utilized middle class populations 
in contrast to the wide range of populations utilized by the 
researchers in conservation studies described as unsuccessful* 

But these investigators who have claimed success in in- 
ducing conservation with middle class children have suggested 
the possibility of inducing various kinds of conservation by 
a variety of training techniques* Because of the equivocal 
results reported, an analysis of the various training techniques 
seems appropriate „ 

If specific training does not make a difference, the pre- 
sent investigators feel that Smedslund*s cognitive conflict 
theory provides the greatest promise for success because of its 
similarity to Piaget *s theory of adaptation* Gruen (1966) sup- 
ports such a contention when he suggests that Smedslund*s de- 
finition of conservation appears more congruent with Piaget’s 
definition than with Bruner’s definition, 

Piaget’s discussion in strategies to decrease egocentric 
thought in the child provides a good illustration of the simi- 
larity of the cognitive conflict position and Piaget’s adapta- 
tion position. Egocentric thought characterized by the inability 
to adopt another person’s view, permeates children's thinking 
during the pre -operational stage* In order to reduce the ego- 
centrism in the child, Piaget suggests socialization with other 
children in the form of play* In essence, Piaget suggests the 
confrontation of different viewpoints* As a result, the child’s 
intellectual structures become modified to permit him to take 
another's point of view* 

The conflicting viei/points which come about in child play 
reflect a similarity between Piaget’s adaptation position and 
Smedslund’s cognitive conflict position, Smedslund’s cognitive 
conflict position involves, as an illustration, a child first 
recognizing the numerical equality of two rows of chips over 
several training sessions 5 then on a subsequent session having 
the experimenter defom one row. At this time, the child is 
confronted with two conflicting viewpoints; numerical equality 
and apparent numerical inequality. To account for the apparent 
disparity this conflict results in a modification of the intel- 
lectual structure. Thus, it appears that cognitive conflict 
and apdatation are similar concepts to e^lain a change in in- 
tellectual structures* 
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Because of the similarities of the two concepts, one. - 
may be tempted to state that this^contradicte Piaget’s 
training position'* But all that is claimed is that the 
cognitive conflict position, embodied in Smedslund's trains 
ing procedure is similar to Piaget’s position of adaptation* 

Furthermore, .both adaptation and.cognitive conflict pro^ 
cesses employ the • disequilibrlum-*equi librium model* In both 
instances, after the confrontation the child-moves toward a 
state of temporary equilibrium from a state of disequiUbriimu 
Similarities in the two processes would suggest that training " 
procedui'es based on a -cognitive conflict position may be in 
part successful*..., . 

Play with.. its confrontation ol different viewpoints (cog- 
nitive conflict) does not appear to have priority among one 
-population in contrast to another* Consequently, to the- extent 
that Piagetian. adaptation, uheory and cognitive conflict. theory 
are conpatible, different population are of no consequence* 

A translation of Smedslund’s theoretical position into practice 
as well as ti’ansl-ations of Bruner’s, Beilin’s, and Sigel’s 
theoretical -positions are described in the procedure section* 

In addition to Smedslund, Sigel, Beilin, and Bruner con- 
stitute .a representative saijple of the various theoretical posi- 
tions described in the literatiire idiich claim success in train- 
-ing on conservation* 

^Jhereas Smedslund’s theoretical. position is consistent 
with Piaget, Sigel, Beilin e, and Bruner present arguments for 
inducing conservation which are either wholly inconsistent or 
only partially consistent with Piagetian theory. 

Sigel’s argument is predicated on the assumption that one 
must base the learning of complex structure on . simpler struct- 
ures* He claims that acqusition of conservation of substance 
follows the acquisition of simpler structures such as multiple 
-JLabeling, multiple classification, multiple relations, and re- 
versibility « More specifically, he maintains that training 
in multiple labelini^, multiple classification, multiple rela- 
-tions, and revevsibility, in that order, should facilitate 
the acquisition of conservation* 

Although Sigel’s procedures indeed are necessary conditions 
for conservation of substance, they are not, however, sufficient 
conditions* Sigel * s training assumes, that once the prerequi- 
sites for conservation have been met, the concept of conservation 
-necessarily has been attained* Sigel further assumes that be- 
cause the material is presented in a prescribed manner, the child 
"Will assimilate the material in .the corresponding order* Such a 



claim is not consistent with Piagetian theory; for if the child 
constructs his reality, it does not necessarily follow that he 
will assimilate the material in the same manner presented* 

IJhereas Sigel*s training originated in part from Piagetian 
theory, Beilin's training procedure appears to directly violate 
Piagetian theoiy. Beilin's training procedure, verbal rule in- 
struction, provides the child with a statement of a rule to be 
applied to the problem in each instance of an unsuccessful trial 
response on a conservation task* 

The use of a rule in a training technique appears incon- 
sistent with Piagetian theory* To begin w3,th, the egocentric 
nature of the child's thought seriously hampers his ability to 
adopt another point of view* Secondly, the syncretic nature 
of the child's mental structure with its behavioral manifesta- 
tions of juxtaposition prevents him ft*om accurately perceiving 
the rule. Further, Mermelstein and Shulman's (lp67) research 
indicated that children under nine years of age perceive only 
the gist of questions or the events of the questions. It fol- 
lows from this that two sentences which stress "amount”, for 
example, but in very different ways, will be perceived as simi- 
lar by the child. Thus, the child will not tiuly understand 
a " specific” rule* Therefore, since induction of conservation 
in tiiis technique is based on the understanding of a ^ecific 
rule, this casts doubt on the verbal rule procedure that Beilin 
presents* 

Similarly, Bruner's contentions on language training also 
appear to be inconsistent idth Piagetian theory* Bruner's 
training position is predicated on the assumption that focusing 
on the linguistic aspect of a situation will decrease the strength 
of the perceptual cues* The resulting structui’e then is a func- 
tion of the language activated. This differs markedly from 
Piagetian theory in that Piaget believes that the mental struc- 
ture precedes language development* 

Examination of the theoretical positions underlying the 
training techniques of Beilin, Bruner, Sigel, and Bmedslund 
suggests that Smedsltmd's training technique is most consis- 
tent with Piagetian theory. This suggests that, although 
Smedslund's research was limited to a middle class population, 
the training would be successful with any population* And 
further, that even though the Bruner, the Beilin, and the Sigel 
techniques employ more verbal content than the Smedslund, the 
contention tha\i the advantaged child should do better on these 
training procedures than the disadvantaged child is ill founded* 

Although advantaged children manifest language facility 
superior to disadvantaged children, the impact of the difference 



is seriously questioned at this stage of development. In 
other xrords, all children tend to rely more on concrete- 
manipulative experiences rather than linguistic experiences. 

And further, because of the j^cretio characteristic of child 
thought, it is questionable whether their greater language 
facility can be appropriately harnessed to ascist in the ac- 
quisition of the concept. For according to Piaget, without the 
concept, the language facility cannot be appropriately directed. 
Consequently, it is contended that the particular population 
is of no consequence in an examination of the acfguisition of 
the concept of conservation. 

To recapitulate then, because the concept of conservation 
derives from Piagetian theory and further because the rationale 
for the Sigel, the Beilin, and the Bruner training are judged 
to be inconsistent with Piagetian theory, it is hypothesized 
that these training procedures would not be effective with a 
diverse population. On the other hand, because of the greater 
congruence of Smedslund’s position to Piagetian theory it is 
hypothesized that such training would be more effective than 
the other three training procedures. 

Objectives : 

Accordingly then, the objectives of this study were to 
ascertain x^hether -various training procedures can inflxaence the 
acquisition of the concept of conser-vation of substance. In 
‘viex'j of these objectives, the following hypotheses were for- 
warded s 

1. A significant difference exists in the performance cn 
conservation tasks betx?een children who had cognitive conflict 
training and those who had no training. 

2 , No significant difference exists in the performance on 
conservation tasks between children who had multiple classifi - 
cation training and those who had no training. 

No significant difference exists in the performance on 
conservation tasks between children xjho had verbal rule instruc - 
tion training and those who had no training. 

k* No significant difference exists in the performance on 
conservation tasks between children who had language activation 
training and those who had no training. 

Method 

Subjects s 



In order to assess the effects of vari ■)us training pro- 
cedures with different populations on the a ttainment of the 
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concept of conservation, three samples of children between 
3-6 years of age from the Long Island, New York area were 
selected for this study: $6 children (5 classes) from the Hofstra 

Iftiiversity Nursery School ^ - 5 years of age, 100 children 
(5 classes) from the TTestbury School System, L«I« Project 
Head Start (U - 5 years of age), and 220 kindergarten child- 
ren (8 classes) from Uniondale School District, L.I, (5-6 
years of age)* This ptrticuLar population includes six year 
olds because the writings of Piaget indicate that children of 
this age generally have not attained the concept of conservation 
of substance. Children as young as 3 years, 6 months were se- 
lected to determine if effective training can be started at 
this age level# 

^Jithin each of the 13 classes approximately equal numbers 
of males and females were randomly assigned to the five con- 
ditions (h training and 1 control). Half of the classes with- 
in each school district were then randomly selected for the pre- 
test. 

Experimenters : 

Seven graduate sssistants (two male and five female) were 
taught all the training procedures and given practice in using 
them. The graduate assistants were randomly assigned, three 
to the Westbury School System and four to the Uniondale School 
District. Within both school districts each graduate assis- 
tant was randomly assigned two classes which he trained, with 
the exception of one who was assigned one class in Westbuiy 
and one class at the Hofstra Unive: jity Nursery School, 

In the Hofstra Nursery School the assistant teachers who 
wore also graduate students had three sessions learning train- 
ing techniques, Working in conjunction with two research assis- 
tants, the assistant teachers did the training. 

After the training, the graduate assistants were random^ 
assigned to different populations for Post-test I, In addition, 
since the post-tests necessitated the use of graduate assistants 
in pairs, they were randomly assigned to one another. On Post- 
test II and Post-test III, the pairs of graduate assistants were 
randomly re-assigned and a conscious effort was made to place 
them with a population they had neither trained nor post-tested 
previously. 

Description of Pre-test : 

The pre-test task en5)loyed the collapsible box and 20 
poker chips. As the experimenter set up 10 chips down one side 
of the top of the box, the subject simultaneously set up 10 
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chips on the other side in one-to-one correspondence with 
those of the e:q5erimenter« After the experimenter verbally 
established that he and the child had equal numbers of chips, 
one row of chips was collapsed by the experimenter, and hence, 
perceptually distorted. The subject was then asked whether 
the chips on the collapsed side were still the same amount as 
those on the stationary side. If the subject *s response was 
positive and his explanation indicated understanding, that is, 
he realized the chips merely changed position, he was scored 
as a conserver. A subject who answered affirmatively without 
an adequate explanation, or a subject who ansi-rered negatively 
was scored as a non-conserver. 

Training Apparatus s 

Red, white and blue poker chips ware used in all four 
training conditions in order to minimize task variability. 

A wooden box 16 3/U” long x 6 1/2” wide x 6 1/1*” deep was 
enqployed in the pre-test, cognitive conflict training, multiple 
classification training and verbal rule instruction training. 

The top of the box was divided lengthwise with one side re- 
maining stationary and the other side broken crosswise and 
hinged together at its center. A rod was attached to the hinge 
through an opening in the side of the box. The rod could be 
moved downward through a slit in the side of the box, enabling 
the center portion of the broken side to collapse to the center 
of the box. This box lent itself to perceptual distortion of 
a one-to-one correspondence numerical arrangement. 

In the fourth training condition, language activation, 
three square wooden boxes, each with two tran^arent parallel 
sides, were employed. Two of the xjooden boxes were identical 
in size, I* 1/2” x 1* 1/2” x 6”, while the third box was the 
same height (6”), but wider (7” x ?”)• 

The apparatus for all the training techniques conformed 
in principle to the requirements of each training procedure. 
Although the present stud^r may not be refarded as an exnlicit ren- 
lication of either the Smedslund, Bruner, Sigel or Beilin train- 
ing technique, it is felt to be a fair test of the principles 
which underlie these techniques. In other words, while there 
were some slight variations in procedure to make the experi- 
mental tasks comparable, the basic assumptions stated by these 
investigators were not violated. 

Description of the Training Procedures : 

The four training conditions, cognitive conflict (Smeds- 
lund), multiple classification (Sigel), verbal rule instruction 
(Beilin), and language activation (Bruner), each began with 
free play and were followed by eight training sessions, two 




times a week for approximately ten minutes# The first training 
session was devoted entirely to introducing the subjects to the 
red| white and blue poker chips and alloidbig them to manipulate 
them in any way they chose# In each of the successive eight 
training sessions for the first two minutes the subjects were 
permitted to play with the chips* The remainder of each session 
was devoted to foxmal training* 

Cognitive Conflict - Smedslund : 

The cognitive conflict training involved the collapsible 
box and twenty poker chips* Following the free play, where the^ 
subjects were allowed to manipulate the chips, the group of subjects 
received ten chips of one color and the esqperimenter received ten 
chips of the same color* In the first session, red chips were em- 
ployed, in the second session blue, and in the third white, with this 
color order being maintained throughout the remaining sessions* As the 
es^erimenter placed a chip on one side of the top of the box, the sub-* 
jects simultaneously placed another chip next to it until all twenty 
chips were in one»to-one correspondence* Following the placement of 
each pair of chips, the experimenter asked the subjects questions such 
as *'Are there the same amount of chips on both sides of the box? Do 
the children have the same amount as the teacher? How do you know? If 
the subjects did not realize the equality of the two rows of chips, they 
were encouraged to count the chips* After five sessions of setting up 
the chips in one-to-one correspondence, the task was altered# In the 
next three sessions, after the chips were similarly set up in one-to- 
one correspondence and the sameness of the two rows of chips was estab- 
lished, the experimenter moved the switch hinged on the side of the box 
and one of the rows of chips fell to the center of the collapsed side* 

The subjects were asked, “Are there still the same amount of chips on 
both sides?” 

Multiple Classification - Sigel s 

The multiple classification training also involved twenty poker 
chips and a collapsible box* Free play with the chips preceded the 
formal training* The training was divided into four phases! 1* multi- 
ple labellin.g, 2* multiple classification, 3* multiple relations and 
U. reversibility. For the first four training sessions, one training 
session was devoted to each phase while each of the remaining four train- 
ing sessions encompassed all four phases* 

In multiple labelling training the experimenter initiated dis- 
cussion which elicited the naning of the poker chips in a variety of 
ways; i*e*, a poker chip can also be a checker or toy money* This 
"naming” was clarified for the subject by the e:jq)erimenter suggesting 
that a person could have many names, i*e*, mother, teacher, woman, 
wife, etc** 

In multiple classification training, the experimenter initiated 
discussion which elicited from the subjects the common properties of the 
chips; i*e#, all the chips have color, shape, purpose, texture and size* 
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In the multiple relations training, the experimenter 
initiated discussion which led the subjects to understand that 
a chip can be two things at the same time. That is, a chip 
can have a color and shape at the same time* The question that 
was posed is, "Can you think of two things this poker chip can be 
at the same time?". Since a different colored poker chip was 
used at each session, three relationships were established: 

(1) round and red, (2) round and blue, and (3) round and white* 

In the reversibility training the collaspible box and 
twenty chips were ferrployed* The e3q>erimenter and the subjects 
set up the chips in one-to-one correspondence so that the sub- 
jects could see the sameness of the two rows of chips. After 
the subjects responded positively tc the question, "Are there 
the same amount of chips on both sides?", the experimenter 
collapsed one side of the box. Again uhe subjects were asked 
whether there were the same amount of chips on both sides o:f 
the box and why. An informal exrlanation to establish the 
equivalence of both sides was then pro-^/ided by the experimenter. 

It should be pointed out that although superficial simil- 
arities exist between Smedslund's cognitive conflict training 
and the reversibility training of Sigel, they differ in that 
in the Sigel reversibility training the equality of the rows 
of chips and the subsequent collapse of one row was accomplish- 
ed in one training session whereas Smedslund*s training 
procedure nad four training sessions on the equality of chips 
prior to collapse of one row of chips. In addition, the Sigel 
technique provided e:q)lanations for the equivalence of both 
rows after the deformation, whereas the Smedslund technique 
did not* 

Verbal R\ile Instruction - Beilin : 

The verbal rule instruction, as well as multiple classi- 
fication, employed the collapsible box and twenty chips. Fol- 
lowing the free play the group of subjects and the experimenter 
each received five chips of one color. As in the cognitive 
conflict training, the chips were set up in one-to-one corres- 
pondence and their equivalence established. But in contrast 
to the cognitive conflict training, the experimenter immediate- 
ly collapsed one side of the box and asked whether there are 
the same amount of chips on both sides. Regardless of the posi- 
tive or negative responses of the subjects, the experimenter 
said the following rule while manipulating the box accordingly: 
"Now I am moving them. See, they are standing in a different 
place, but there are as many chips as before. They only look 
different. See, I can put them back just the tfay they were. 

So you see, there are still the same amount as before because 
I did not add any chips or take away any chips. I only moved 
them". In the next session, twenty chips of the same color 
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used in the preceding session were used^ and in subsequent 
sessions, for each color, first ten and then twenty chips were 
used* 

Language Activation - Bruner ; 

The language activation training involved three wooden 
boxes, a screen and twenty chips* Each of the boxes had two 
transparent parallel sides. Tvyo of them were identical, while 
the third was the same height but wider than the others. Fol- 
loi^ing the free play, using a one-to-one correspondence tech- 
nique, the subjects filled one box with ten poker chips while 
the experimenter simultaneously filled the other identical box* 
The third box was placed with the two filled boxes behind the 
screen so that only their tops could be seen. The experimenter 
poured the chips from one of the filled boxes into the third 
unfilled, wider box* The child was asked whether there were 
the same amount of chips in the newly filled box as in the re- 
maining previously filled box* It was expected that the sub- 
ject would say that they were the same* The screen was removed 
and the subject was again asked whether the boxes held the same 
amount* Since one box was id.der, the chips in it were spread 
out, and were therefore perceptually different from those in 
the narrower box* This training procedure was repeated for 
each of the three color chips in subsequent sessions. 

Description of the Post-tests 



In order to test the effects of the various training 
treatments, two non-verbal tasks in which the law of conser- 
vation of substance was violated, and two standard Piaget ian 
tests of conservation were employed. 

Tasks 



1* Non-verbal Continuous Task; 

The first non-verbal experiment, the magic experiment 
for conservation of a continuous substance, consisted of first 
allowing each child to satisfy himself that two 1^0 ml. beakers 
contained the same quantity of liquid. The contents of one of 
the beakers was then poured into a 1000 ml. jar which it ap- 
parently filled* The child *s gestures and reactions were noted* 
Gestures of surprise, puzzlement, smile, "wow” were scored at 
stage three, pi 'ence of conservation, whereas absence of ob- 
servable change in behavior were scored at stage one, absence 
of conservation* The illusion was created by surreptitiously 
opening a valve connecting the entity 1000 ml. jar to one which 
was full and hidden behind the screen. The experimenter con- 
trolled the rate at which the visible jar filled* 










2m Non-verbal Discrete Task: 

The second non-verbal magic experiment, for a discontin- 
uous substance, again violated the law in conservation; it 
assumed that a child who had attained the concept would recog- 
nize the violation* Two seemingly identical wooden boxes, 
one with a false bottom, and 26 marbles were employed. Each 
child was told to put eight marbles into the wooden box with 
the false bottom, one by one, as the e^qjerimenter put eight 
marbles into the second wooden box, one hy one. Ihder the 
false bottom in the child’s box was an additional ten marbles* 
The experimenter poured the contents of the two wooden boxes 
into two separate containers. ’Jhen the contents of the child’s 
box were poiired, a latch released the additional ten marbles* 
The child’s reactions and comraents to the marbles In the con- 
tainers were noted. Scoring of these responses was similar 
to those for the first post-test for continuous substance. 

3* Verbal Piagetian Task: 

The third task x^as a typical Piagetian verbal test for 
conservation of discrete substance. Each child was told to 
put eight gurflballs into a 1^0 ml. beaker, one-by-ohe, at the 
same time the e;jq)erimenter put eight gumballs into another 
1^0 ml. beaker. The contents of one beaker were then poured 
into a J^l* graduated cylinder, while the contents of the 
second beaker were poured into a 600 ml. beaker. The child 
was then asked whether the quantities in each were the same. 
Whatever his response, he was asked why he thought so. 

It. Verbal Piagetian Task: 

Two rows of chips (10 in each row) were set in one-to- 
one correspondence. Their equality x^jas not established. One 
of the rox^s was then changed into a circle and the child was 
asked whether there are the same amount or number of chips in 
the row as in the circle* He was then asked why he thought so. 

The circle of chips was then deformed into a "clump” of 
chips next to the row and, pointing to the appropriate group 
of chips, the child was again asked whether the amount or num- 
ber of chips are the same. He was then asked why he thought so 

Scoring of Responses : 

On both the non-verbal tests, the criteria for conserving 
responses are described above. On both the verbal Piagetian 
tasks, the responses were assessed as follows: If the child 

said that the quantity was the same amount and gave the cor- 
rect reason (i*e., they x-jere the same as before), this was 
categorized at stage 3« If bhe reason was correct but the 
response was wrong this was categorized at stage 1. If the 
subject said that the amount was the Siane, but he did not know 
X'Thy, he was scored at stage 2. 









The reliability of the sooring procedures was assessed 
by nine raters, three raters for approximately 130 subjects, 
on post-^test I and post-test II# On both post-tests the per- 
cent of agreement among the groups of three raters was above 
90fo. 

Testing of Subjects : 

Each subject was tested individually# The sequence in 
which the tasks were presented wera counter-balanced to con- 
trol for order effects# 

The subjects in the four training conditions and the one 
control condition were tested three weeks^, two and a half months and 
five months after the last training session* 



Design ; 

A 2 xj x3 analysis of variance design was utilized to 
test the overall effect of training# Within the design the 
variables of Testing, Type of Training, and Time were bal- 
anced# In addition three 5x3 analysis of variance designs 
were employed to examine the interaction of Type of Training 
and Time for each of the three populaticxis# 



* Subjects had complete training prior to Winter Recess# 
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(b) 5x3 Analysis of Variance Design 
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Results 



In order to test hypotheses described in the procedure 
section Dunnett*s multiple comparison was used. To examine 
the effects of pretesting, time, treatments and the interact- 
ions relevant to the four hypotheses a 2 x 5 x 3 analysis 
of variance design for partly correlated data was employed. 

A ^ X 3 analysis of variance design was employed to examine 
the effects of time and treatment for the specific popula- 
tions described in the procedure section. To compare verbal 
and non-verbal tests of conservation the binomial test was 
employed. 

In order to test the hypotheses, a form of multiple 
comparison was necessary. Accordingly, Dunnett’s proced- 
ure (1955^) in which each of a number of different treat- 
ments is compared with the control was used. The assump- 
tion was that if there were a significant difference between 
the control mean and the specific treatment means, the treat- 
ment mean would be significantly higher. Since Dunnett*s 
test requires that all scores be independent of each other, 
the average score for each subject across all three post 
tests was used in this analysis. To calculate whether cr 
not the differences between the control mean and treatment 
means were significantly different at .0^ level, the T 
values for one-sided comparisons for a joint confidence co- 
efficient were used (Dunnett p« 1117) • For significance, 
the difference between the control mean and the respective 
treatments must be ^ . 203 . 1 . Table 1 presents the results 
of the obtained differences between each treatment mean and 
the control mean. 



Table 1 

Obtained Differences Betx^een Each Treatment Mean and 

T he Control 



1 

1 

Beilin 


1 

1 


1.6028 - 1.6398 = 


-.0370 


vSigel 


Xc - Xa 1 


1.6568 - 1.6398 = 

1 


.0170 ^ 


Bruner 


1 

Xd - Xa j 

j 


1.6905 - 1.6398 “ 

I 


.0507 


Smedslund 


Xe - Xa 

- i 


1.7U98 - 1.6398 = 


.1100 ^ 



-Jt- See appendix for calculation 
^ Not significant at the .0$ level 
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The results indicate that none of the differences are signi- 
ficant at the .05 level. Hence the cognitive conflict l^othe- 
sis is rejected whereas the other hypotheses are supported. 

It should be mentioned, however, that the difference between 
Smedslund and the control group was the largest. 

Further credibility to the obtained results above is given 
by an examination of Dunnett*s table (p. 1116). In this table 
the appropriate '*n" for a given number of treatments can be 
determined to give a probability of .80 of correctly selecting 
a siperior treatment, (if there is one), which is greater than 
the control by various amounts. For U treatment groi:5)s to ob- 
tain a power a .80 and identify a treatment differing from the 
control group by one S.D., Dunnett suggests an ”n” of 20 per 
groip. To distinguish a difference of 3 /h S.D. the "n" must 
increase to 36 and to find a difference of 1/2 S.D., an **n" 
of 80 per group is required. The "n" for the control groi^ 
and the treatments group is .60. Since "n" ® 60 lies between 
36 and 80, therefore the probability is .80 is that we can 
correctly select a superior treatment differing frcm the con- 
trol between 1/2 and 3/h S.D... In other words, if in fact there 
were a difference between 1/2 and 3 /h 9 the likelihood is .80 
of being able to detect such a difference. 

Table 2 presents the results of the overall effect of 
training, pretesting and time and the interactions relevant 
to the four hypotheses. 



Table 2 



2 X 


5x3 Analysis 


of Variance 


Table 


. F 


Source 


s.s. 


D.F. 


M.S 


Pre or no Pre 


To3ir 


1 


.0316 


— n. s. ^ 


Treatment 


2.2302 


h 


.5576 


- n.s. * 


Pre & Treatment 


1.7061 


h 


.1*265 


- n.s» * 


Error (a) 


226.7817 


290 


.7820 


am 


Times 


8.3872 


2 


U.1936 25.036I* p. ^.oo5«* 


Pre X Times 


.56U5 


2 


.2823 


1.6851* n.s. * 


Treatment x Timess 


1.68U8 


8 


.2106 


1.2573 n.s. * 


Pre X Treatment x 


Times 1.521*1 


8 


.1905 


1.1373 n.s. * 


Error (b) 


97.11*82 


580 


.1675 




Total 


3UO.O58U 









^ at the .05 level 

•sf* significant at the .0^ level 
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As can be seen from the analysis of variance table* in 
Table 2, the overa3J main effects of treatment, pretesting 
are not significant at the .0^ level tihereas the main effect 
of time is significant at the *05 level# The first order 
interactions of pretesting and time, treatments and time, 
pretesting and treatments, and the second order interaction, 
pretesting and time and treatment are not significant# Thus 
XTO may assume lhat the non-significant interactions do not 
offer rival hypotheses or explanations to the hypotheses for- 
warded. Moreover, the non-significant main effects of treats 
ment offer supporting evidence for the overall lack of suc- 
cess of training procedures. 

The main effect of time was significant# 3he overall 
means of Tl, T2 and T3 were 1.^35 1«72 and 1.75 respectively# 
These results indicate that with time improvement in conser- 
vation occurs# This result is consistent with the contention 
that acquisition of conservation is a function of factors other 
than training# Clearly, because of the non-significant inter- 
action of time with treatments, etc#, these do not contribute 
to the significant main effect of time# 

Tables 3> h and $ report the results relevant to the 
particular populations; Tfestbury School ^^stem, Uniondale School 
District and Hofstra University Nurseiy School, respectively# 



Table 3 



^ X 3 Analysis of Variance Table for Data Obtained 

in liilestbury 



Source 


s#s# 


D#F# 


M.S. 


P 


Groups 


1.1731 


h 


.2933 


- n#e#** 


Res (a) 


23 .U 918 


60 


.3915 


mm 


Times 


2.1920 


2 


1.0906 


12#67p# <^# 005 *** 


Group X Times 


.3896 


8 


.01»87 


- n#s#^ 


Res (b) 


10.3789 


120 


.0865 


•• 


Total 


37.625)4 


I9E 







n - 65 

Total number scores I 95 



*A complete description of the analysis of variance procedure used 
is given in Edwards, Experimental Design in Fs^’’ch# Research, 
Chapter lU# 

**Not significant at the #05 level. 



•JHHfSignlficant at the #05 level. 



- 20 - 










niT^rir TurtiTi 



d 



Table h 






^ X 3 Anlaysis of Variance Table for Data Obtained 

in Uniondale 



Source S«Se___D.F« 



Groups 


5,1108 


h 


Res (a) 


l6l.o5li2 


200 


Times 


3.6281 


2 


Gp X Times 


1 . 26 U 0 


8 


Res (b) 


50.8906 


I4OO 


Total 


221.9577 





M*S. F 



1.2777 


1.5866 


n.s* 




.8053 








1 . 81 U 0 


II 1 . 26 IO 


P* < 


.1580 


I. 2 I 2 I 


n«s. 




.1272 









n * 20^ subjects 
Total number scores 6l5 



Table ^ 



^ X 3 Analysis of Variance Table for Data obtained 

at Hofstra 



Source S«S« D*F« % F 



Groups 


.3588 


h 


.0897 


- n.s. ^ 


Res (a) 


17.U57U 




,317U 


22.71 p. < . 005 ^ 


Times 


7.U730 


2 




Gp X Times 


1.3159 


8 


.16W 


- n.s. * 


Res (b) 


18.2087 


no 


.1655 




Total 


Uh.m& 


179 







n ® 60 subjects 
Total number scores l80 



* at the .05 level 

■JH?- significant at the *05 level 
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The results described in these tables are identical to the 
ones described in Table 2* It appears then, that these results 
indicate that the trea'toient effects are not significant, that 
they are independent of the populations and that no significant 
tme treatment interaction exists* As in Table 2, a significant 
t^e effect is indicated with all three populations* This sig— 
time effect suggests factors other than training are 
operating in the acquisition of the concept with each of the 
populations* It should be en^Jhasized again that these populations 
not only differ in age but in socio-economic class as well* 

Because children who are trained may have the concept but 
not be able to verbalize it, a comparison of verbal and non-ver- 
bal tests of conservation seemed appropriate* Table 6 and 7 
reports the results of a comparison of a Verbal Task IV with 
each of the non-’/erbal tasks for the three post -tests* Verbal 
Task IV was selected for comparison because children acquire 
this task prior to the other verbal tasks. Passing Task I only 
means that a child is categorized in stage 3 on Task I and in 

stage 1 on Task IV* On the other hand, passing Task IV only 

means that .a child is in stage 3 on Task IV and in stage 1 on 

Task I* A similar interpretation is intended for passing Task 

II only. Selection of subjects that passed Task I only and 
Task IV only, as well as subjects who passed Task II only and 
Task IV only, insured independence of Tasks* Since the tasks 
were independent, the binomial test (Sigel 19^6) was enq^loyed* 



Table 6 





Number of Subjects Passing Task I only and Task IV only 






Passing 
Task I only 


Passing 
Task JM only 


Significance 
of a difference 


Post 


test I 


59 


28 


p .OOl-Jf^ 


Post 


test II 


7U 


hZ 


p *001* 


Post 


test III 


87 


ho 


p *001* 



Significant at *01 level 
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Table 7 



Number of Subjects Passing Task I only and Task IV only 







Passing 
Task II only 


Passing 
Task IV only 


Significance 
of a difference 


Post test 


I 


uu 


30 


n.s. * 


Post test 


II 


U6 


60 


n.s. ^ 


Post test 


III 


58 


58 


n.s* * 



* at the *0^ level 



The results of Table 6 and 7 indicate that while on the 
three post-tests. Task I is passed by significantly more sub- 
jects than Task 17, the ncn-verbal Task II does not have sig- 
nificantly more subjects passing it than Task IV* In fact 
Only on Post test I do subjects make more stage 3 responses 
on Task II than Task IV* On the second Post test more stage 
3 responses are made on Task IV than Task II. Therefore 
although j.t is safe to conclude that the non-verbal discrete 
task is passed by a greater proportion of the subjects than 
the verbal discrete task, no such conclusion is forthcoming 
when comparing the non-verbal continuous task with the verbal 
discrete task. 
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Discussion 



Not only is it necessary to explain the failure of 
Smedslund*s cognitive conflict training technique for conser- 
vation, but it is also necessary to explain why training in 
general for conservation appears unsuccessful. 



To begin with an examination of the criteria ascertain- 
ing the effectiveness of training if conservation of substance 
is appropriate. In order for training in conservation to be 
effective according to Piaget (196U)5 “two criteria, have to 
be satisfied, these are eeneraligability and durability . Jn 
other words the concept which was induced not only had to 
transfer to other situations, but the concept should not ex- 
tinguish over time. Clearly, post-testing for violations of 
the concept of conservation over a period of $ months satisfies 
the forementioned criteria. Whereas the criteria in these ex- 
periments satisfied Piaget *s criteria this was not the case 
in any of the other training studies. In Beilto*s training 
study, the generalisability criterion for testing whether the 
concept was induced was extremely limited and durability 
criteria was not satisfied at all. Similarly, in Smedslund*s 
and Bruner *s experiments the durability criterion was not met, 
whereas the generalisability criteria was limited. In Sigel*s 
technique although the generalisability factor was met, the 
durability factor was not. Because these investigators em- 
ployed different criteria, it is conceivable that the success 
in training that Beilin, Bruner, Sigel and Smedslimd report 
relates not to the concept of conservation of substance as 
Piaget sees it, but rather to some other concept or some de- 
formation of the concept of conservation. Adding cre^nce to 
such a contention Almy et al (1966, p. Ul) and Gruen (1966) 
stated that the selected training techniques depend on what 
ever theory about the nature of human learning the experi- 
menter holds. Directly testing such an interpretation, Gruen 
(1966) demonstrated that the different criteria and the dif- 
ferent procedures employed by Bruner and Smedslund led to a 
different classification of conserving responses. Although 
Smedslund *s different criteria offer one explanation of re- 
sults, a difference between the cognitive conflict position 
and Piagetian theory which Smedslund has recently reported 
may provide an alternative explanation for the lack of suc- 
cess of his training. 



In an unpublished paper, Smedslund (1966) now suggests 
that the organism-object conflict which he espoused is not of 
sufficient moment to cause a modification of the intellectual 
structures. He suggests that the organism-object relation is 
too neutral for the child and does not or cannot create the 
conflict in the child. In other words, he suggests a confronta- 
tion of different points of vd.ew among children rather than 
a confrontation of different viewpoints between the child and 
object as a necessary condition for modification of intell- 
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ectiial structures# Clearly, such a shift in position by 
Smedslund now makes his position identical to Piaget *s rather 
than similar to Piaget as mentioned earlier, tother, Smeds- 
lund *s argument (1966) for increased concentration on idio- 
graphic data rather than nomothetic data represents a potent- 
ial shift in methodology from the standardized approach to 
one more in the direction of the clinical approach. Therefore, 
Smedslund himself now believes that both his cognitive conflict 
model and his approach need to be shifted in a direction more 
in line with the Piagetian position. 

If Smedslund 's argument is correct and if his position 
was most congruent with Piaget's then most certainly the 
other positions require a significant shift both in their 
training procedures and criteria to attain results similar 
to those of Piaget. 

Some researchers, Sigel'^^ in particular, argue that the 
lack of success of training may primarily be a function of 
the absence of intensive and extensive training. He argues^ 
that such training as described earlier may be too superficial 
to have any in^jact. Of course such a claim may be made to 
any training procedure which is found to be ineffective.^ 

Since there is no evidence to indicate that eight training 
sessions ^Tith ten minute sessions is inadequate nor is there 
any evidence to indicate that an increased number of training 
sessions with longer periods is adequate, the contentions of 
superficiality in training is without foundation. ^If the 
training as described above were successful then eight sessions 
in terms of its application to the school situation seems a 
practical possibility. But, since trained research assistants, 
most of whom are also eaqperienced teachers, could not accomplish 
the task of inducing conservation with small groups of children, 
there is no reason to believe that regular teachers can accom- 
plish this even in a longer period of time with a larger group 
of children* 

On the other hand 3 suppose it x^ere found that training 
children in groups of 2-3 for a period of h months for 6-7 
hours a week was successful, clearly, the application of such 
a procedure to the school situation would be impractical. 

The results have not only indicated that different train- 
ing procedures are ineffective but further that these differ- 
ent training procedures are ineffective with a variety of popu- 
lations. In particular, these results support the contention 
that children, regardless of their background, are at a parti- 
cular stage of development and that i^ecific training has little 
or no value as far as the concept of conservation is concerned. 



* Personal communication 
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Further these results do not support Rbissman*s contention 
that some training procedures, which rely more on the con- 
crete and manipulation techniques, may be more successful 
with disadvantaged children than those which do not. In 
particular, Smedslund*s training technique x^hich relied 
more heavily on perception than the other training proced- 
ures, was not more effective with Project Head Start children 
than with other children. These results support the findings 
of Prager (1966) who trained her class of Project Head Start 
children with the Smedslund technique for a longer period of 
time, While adhering to the cognitive conflict technique, 
she was able to provide her children with many more manipula- 
tive experiences than the cognitive conflict technique des- 
cribed here. Yet, despite these additional experiences, the 
training was not successful. 

An interesting but not surprising result were the signi- 
ficant effects of time in both analyses of variance. It was 
mentioned earlier that no interaction with pretest and time 
were evident, consequently these were not rival explanations 
for the significant increase. One is tempted to state that 
such differences are attributed in part to maturation and thus 
support the Piagetian position. Clearly, the problem of test 
wiseness and increased adult contact are also possible ex- 
planations. But Almy*s findings (1966, p, 125) highlight 
the importance of maturational factors and general e3q)erience 
thus weakening the contention of test wiseness and increased 
adult contact as competing explanations. 

Because of the apparent lack of effectiveness of various 
kinds of specific training, it becomes necessary to make ex- 
plicit how specific training differs from cummulative life^ 
experiences which Piaget suggests are in part the determining 
factors for acquisition of the concept of conservation of 
substance. 

Besides the obvious differences of time between cummula- 
tive life experiences and specific training, the ordering of 
e 3 q>eriences must be considered a relevant distinction. Clearly, 
the nature of any specific training involves a deliberate , 
ordering of experiences, 3n other words, the sequence of pre- 
sentation is paramount. The assumption here is that the child 
will assimilate the relevant aspects (order, etc.) of these 
experiences and consequently acquire the concept. But this^ 
assumption is not tenable with a Piagetian framework. For if 
the child constructs his reality, then it does not necessarily 
follox^ that he will assimilate the material in the order pre- 
sented to him. Accordingly, it is conceivable that the child 
will assimilate the material in a different order and will 
utilize the language differently from the way it is presented, 
(namely inappropriately). In addition, the child may only 
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assijjlilate paro of the materials Tc illustrate , for the 
infant, a pillow is not cognized as an object to sleep on 
but rather an object to be sucked* Smedslund (1966) sup* 
ports such an analogy when he suggests that the only thing 
training may do is to support notion that the equality of 
sets of chips is established* Here children can cognize the 
specific rows as equal but not that the nianber is the same* 

By contrast the cnmmulative life e:q)eriences do not order 
the events for the child, because the child assimilates those 
events which fit into his construction of reality* If ior 
example, however, a child is in the transitional stage of 
conservation of substance, it may be that his assimilation 
of events then corresponds or at least more clearly approaches 
the ordered presentation of the training* 



Methodological Considerations ? 

(a) Verbal -Non-verbal; 

Although the non-verbal discrete task was passed by a 
higher proportion of subjects than the verbal discrete, the 
non-verbal continuous task was not passed a higher pro- 
portion of subjects than the verbal discrete* The latter^ 
finding is disturbing since in an earlier study Mermelstein 
and Shubnan (196?) with 6 and 9 year olds found that a 
significantly high proportion of subjects passed the non- 
verbal continuous as opposed to the verbal discrete* 

Since the apparent difference between both discrete tasks 
(verbal and non-verbal) is just the verbal component, there 
is some evidence to the claim that concepts are acquired with- 
out the use of language* In addition, there also appears to 
be some evidence that language may be an inhibiting factor^ 
rather than a facilitating factor* Perhaps two examples will 
highlight the possible interference of language in concept 
acquisition* Many children when confronted with the non- 
verbal tasks, in particular, the non-verbal discrete task 
claimed that there were the same marbles in both containers 
even though one container had ten marbles while the other ^ 
container had 20 marbles* In particular, a child in the first 
post-test (in the pilot study) on the non-verbal discrete item 
claimed emphatically that the marbles in both containers were 
the same, even though one container had 20 marbles while the 
other container had 10 marbles ( a non-conserving response)* 

On the second post-test this child returned to the "percept- 
ually** more appropriate re^onse of claiming that the marbles 
in both containers were not the same number, ( a non-conserving 
response)* In a second example, there were numerous instances 
when children confronted with two rows of eight chips each first 
acknowledged their equality but when they began to count the 
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nianbers of chips thej^’ lost sight of their equality and they 
then maintained that the rows of chips were not equal, Con- 
sequentlyp it appears that the language aspect of the training 
may not only be inappropriately applied (exait^le l) but that 
also the mere act of verbalizdng may interfere with concept 
acquisition (example 2), In support of example 1, Almy et 
al ( 1966 , p, 82) states that: 

•'most of the children (middle class and lower class) 
do not appear to have any coherent system for hand- 
ling the problem of sameness when it relates to num- 
ber, In the middle class group most of them have 
the requisite vocabulary but many do not yet apply 
it in ways the adult would regard as appropriate”. 
Contrary to Bruner and Beilin in particular, Alir^r further 
states that attempts to improve the child *s logic solely 
through instructing him in the use of language are not likely 
to be successful. Accordingly, such evidence is contra^ to 
the position that language facilitates concept acquisition, 

(b) Reversals: 

The problem of siJbjects shifting from stage 3 responses 
on post-test I to a stage 1 response on post-test II or post- 
test III are described as reversals^ Because approximately 
20^ of the subjects manifested such reversals from post-test 
I to post-test II and post-test II to post-test III, the 
subject merits some discussion. In an earlier study Mermel- 
stein et al (196?), it was noted that several explanations 
may account for these shifts. Because of the random assign- 
ment of e 3 q>erimenters to each post-testing, it is unlikely 
that experimenter bias, (not controlled for in the earlier 
study) played a role in these reversals. Although the in- 
herent unreliability of the items of the post-test may be a 
factor, the transitoi^^ nature of the concept of conservation 
seems a more compelling explanation for the reversals, Almy 
(1966, p, 108) also reports the shifting from stage 3 respon.- 
ses to stage 1 responses# She reports that about half the 
children at least at one point in the series of interviews, 
’’regressed” from what appeared to be an understanding of con- 
servation at an earlier period. Since these conservation 
tasks have had confirmation with other subjects, it seems 
unlikely that a difference would be solely attributable to 
the relip^il-’*.tr of items, Piaget (1966) indicates that the 
problem of reversals or regression is related to differences 
between the clinical and standardized approach. He notes that 
his colleagues employing the clinical method found no instances 
of regression. Clearly, the problem of reversals merits fur- 
ther exploration. 
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IiTg)l i oations for Education ; 

The results of various training procodureL cast doubt 
on the efficacy of short-term training in number develop- 
ment at both the pre-school and kindergarten level. And 
further these results do not s\:5)port the contention that some 
training procedures which rely heavily on manipulative and 
concrete materials are more efficacious with Head Start 
children than those training procedures which do not. 

These results do not undermine the value of pre-school 
and kindergarten esjperiences but rather question the virtue 
of specific training experiences. Clearly, increased con- 
tact with adults and other children provide valuable exper- 
iences in role playing and confrontation of different view- 
points. Acording to Piaget, the child *s role playing and 
confrontation of different vieiapoints serve as key facte 
in intellectual development. It may be that training pro- 
cedures which involve role playing procedure would produce 
more significant results. Fiegenbaum ( 196 ?) is presently 
examining the effects of role playing on the acquisition 
of conservation. 

Conclusions : 

It is concluded that the "Piagetian" concept of conser- 
vation of substance, as measured by the specific criteria 
described, was not induced by a variety of training techni- 
ques with various populations. Further, it is suggested that 
language interferes with rather than facilitates acquisition 
of the concept of conservation of substance. Finally, it is 
concluded that the problems of reversals merits further 
exploration. 
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Appendix A 



Dunnett*s test requires that all scores be independ- 
ent of each other. Thus, the average score for each subject 
across all three post -tests was computed and used in this 
analysis. ¥e are interested only in the case where a true 
treatment mean is greater tlian the true control mean and use the 
table of ”t” for One-Sided Comparisons for a Joint Confidence 
Coefficient of P * (Dunriett p* 111? or Edwards p. 378) • 

Dunnett has computed tables for P * 9% and P = 99% on]y. 

Firom the above mentioned table a value having the prob- 
ability of that none of the treatments will be declared 
superior when, in fact, all are equivalent, was obtained. In 
our case, with k treatment groups, the tabled value of ”t’* 
was 2.16. In order for a difference between a treatment mean 
and the control mean to be significant, it must be equal to 
or greater than this value times the mean square within groups. 
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